The anti-CD20 antibody rituximab reduces the Th17 cell response.
Rituximab has been shown to be successful in the treatment of rheumatoid arthritis (RA), and this unexpected finding indicates that B cells have an important role in this disease. The present study was undertaken to investigate the mechanism of action of rituximab in RA. Twelve patients with active RA were treated with rituximab. Disease activity was evaluated using the 28-joint Disease Activity Score. Synovial biopsy samples obtained at baseline and 12 weeks after treatment initiation were analyzed by microarray, quantitative polymerase chain reaction, and immunohistochemistry. Peripheral blood mononuclear cells (PBMCs) from healthy volunteers and from 4 patients with X-linked agammaglobulinemia were stimulated with the Th17-inducing stimulus Candida albicans, and the response in the presence and absence of rituximab was examined. In RA patients, rituximab reduced expression of retinoic acid-related orphan receptor γt and interleukin-22 (IL-22) and numbers of Th17-positive cells in synovial tissue, and this correlated with better clinical outcome. Rituximab did not affect tumor necrosis factor α (TNFα), Th1 cell, or Treg cell responses. Rituximab strongly reduced in vitro IL-17 and IL-22 production induced by C albicans. This effect was not observed in PBMCs from patients with X-linked agammaglobulinemia. Rituximab reduced the local Th17 response in RA patients, whereas it did not influence Th1 cell, Treg cell, or TNFα responses. The decreased Th17 response was associated with reduced inflammation and better clinical outcome. Moreover, inhibition of the Th17 response by rituximab was lost in the absence of B cells, providing evidence that the effects of rituximab are due to B cell depletion. These data demonstrate an unexpected role of B cells in the development of Th17 responses, which could possibly lead to B cell-based strategies for the treatment of Th17-related autoimmune diseases.